Application of the above indices is also ineffective in cases when sampling efforts (number 5 of samples) or habitat types differ significantly, as well as when comparing taxocenes with 6 the same number of species and similar parameters of their quantitative development 7 (Nevrova et al., 2015) . Note that such taxocenes can include species that are 8 phylogenetically close (belong to the same genus) or far distant (belong to different 9 families, orders, and classes). In this regard, the taxonomic aspects of diversity can vary 10 greatly even with the same species richness of the two compared taxocenes. 11
Application of hierarchical diversity measures recently developed by R. Warwick and 12 R. Clarke in a form based on presence/absence data, i.e. Average taxonomic distinctness 13 (AvTD, Δ + ) and Variation in taxonomic distinctness (VarTD, Λ + ) might represent widely-14 applied implement for biodiversity study due to their particular properties (Warwick and 15 Clarke, 1998; . AvTD index provide information on the relatedness of the individuals 16 on the taxonomic tree in a given community. The variance of AvTD is the measure shows 17 how a certain species is over-or underrepresented in a sample. The average taxonomic path 18 length between two randomly chosen species (closely or distantly related phylogenetically) 19 from the assemblage and value of its variance can correlate with the anthropogenic impacts 20 products, which bring a wide range of pollutants into the environment (see Table 1 ). 20
The accumulation of pollutants in bottom sediments of the bay have reached its highest Sevastopol Bay (S = 5.2 km 2 ) also is attributed to the water areas of intensive human-3 driven usage, with the permanent flow of industrial and domestic wastewater (up to 15000 4 m 3 × day -1 ), bringing many different pollutants into the bay environment (see Table 1 ). The 5 hydrodynamic feature of this water area is the presence of an anticyclonic dynamic structure 6 in the center of the bay, as well as the inflow of fresh water from the River Chernaya. Soft 7 silty-sand substrates evenly cover the entire bottom area of the main Sevastopol Bay (Petrov 8 et al., 2005) . Material was taken at 32 stations covering the whole bay at the depth from 4 to 9 17 m in July 2001 (N44°37′25′′, E33°31′18′′). 10
Note, in accordance with the result of previous prognostic estimation (Petrov and 11 Nevrova, 2013) nearly 80% of benthic diatoms species richness in the studied area can be 12 revealed by analysing the data from 6-7 stations. Thus, we can assert that in the studied 13 sites of Crimean coast, the quite full sampling survey of the taxonomic composition of 14
Bacillariophyta assemblages was made. Thereby there is a possibility that the same species in various publications of different 17 authors have been indicated by different names and vice versaseveral different 18 species have been reported under a single name, taking into account the past broad 19 concept in diatom taxonomy. However, we ought to use the historical results without 20 opportunity to verify these data on micrographs or slides, due to we have no reason do 21 not trust the published data of other diatomologists. Therefore, the data were updated 22 and also taken into our database. As new works with micrographs of the Black Sea 23 diatom species appear, our database will be updated and supplemented of new anthropogenically heavy disturbed (see Table 1 ). In comparison with pristine biotopes, high 24 13 level of accumulated pollutants: 2-10-fold for most of elements and up to 50 times higher 1 for Hg and PAHs, can be influencing upon the structure of the benthic diatom 2 assemblages and determines the changes in the TaxD indices values. 3
Floristic similarity analysis between the studied areas. Data on taxonomic 4
representativeness of benthic Bacillariophyta in studied areas across to 6 ascending 5 taxonomic levels (from IST to order) is given in Table 2 . In taxocenes of polluted biotopes 6 the species/order ratio was about 8/1 -9/1, while for healthy sites this ratio was 15/1. Such 7 differences evidence about predominance in hierarchical trees the oligospecies branches 8 in the impacted bays, whereas in vertical taxonomic structure of taxocenes from pristine 9 water areas polyspecific branches which closes up on genus hierarchical level prevailed. 10
Results of comparative analysis of the species composition (using the Bray-Curtis 11 similarity coefficient) evidenced that the highest similarity levels (57-58%) observed 12 between the taxocenes of Cape Fiolent and Dvuyakornaya Bay, and also between heavily 13
polluted Sevastopol Bay and Balaklava Bay, despite of the considerable spatial distance and 14 differences in microenvironmental conditions in the compared areas. The least level of 15 species similarity (32-36%) observed between the diatom assemblages of undisturbed and 16 polluted biotopes (Table 3 ). Significant differences in diatom species composition may 17 appear due to negative effects of pollutants mainly upon low-tolerant forms. biotopes are not subjected to any type of pollution (see Table 2 ). According to the results of hierarchical structure analysis of diatom taxocenes in the 1 compared Black Sea coastal biotopes, it can be elicited that the formation of the 2 taxonomic tree features depends on the altering of species richness due to emergence (or 3 disappearance) of new branches that closed up at different vertical levels of taxonomic 4 tree. Species that form new monospecies branches, which closing up at higher levels 5 (family, order), appear (or are discovered by the researcher) in the taxocene structure 6 less frequently than the branches that close up at the genus level. The reverse process, 7 i.e. the reduction of oligo-or polyspecific branches to monospecific ones led to 8 simplification of the hierarchical structure. It can also take place with a long-term 9 adverse impact on the taxocene (e.g. technogenic pollution) or due to insufficient III -Balaklava Bay, IV -Sevastopol Bay) superimposed on 95% probability bivariate 5 ellipses calculated from 1000 independent simulations for several random subsets with 6 different number of species (S = 50 … 300); ×center of TaxDI ellipses constructed 7 from master-list of the NPBS benthic diatom flora (1094 species and IST). 8 
